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The application of ART1 to image compression was studied, and showed that ART1 network can be a promising alternative [2] .
The fuzzy ART network has several advantages over ART1 networks, these advantages are: first the ability to handle the grayscale image, second less implementation cost and processing time, and third the ability to handle both binary and analog vector.
In this work we used a Modified Fuzzy ART (MFART) network which is the hybrid of ART1 and Fuzzy ART networks, as well as a second method which is the JPEG method.
The rest of this research is organized as follows; it describes the architecture and the learning algorithms of Fuzzy ART networks , defines the image compression, the used methods, the used measure criteria, and the simulation results.
2-The learning algorithm of MFART network
The MFART network counts the grayscale difference between the input and category and picks up the category that has minimum difference instead of using fuzzy min operator as in Fuzzy ART.
2-1 The Learning Algorithm MFART [3]
Step 1: Initialize the vigilance parameter (equ.1) and weight vector (equ.2) of each uncommitted node j, before presenting it to feature representation field (F) (in fig 1. ) :
where j w and p are the 2N-dimensional weight vector and vigilance parameter respectively, and N is the dimension of input vector before transformation.
Step I . In case of tie, one of them is to be selected arbitrarily.
Step 3: The selected category j is said to meet the vigilance criterion if the following inequality stand.
Step 4: If resonance, go to Step 5; otherwise, the reset occurs and a new category (node) is added to layer C unless there is no new node available. In that case, the operation terminates.
Step 5: Update only the weight vectors associated with the selected category J (either the winner j or new added category) as follows.
... (6) where ∧ is the fuzzy min operator.
Step 6: If no new input vector, terminate the process; otherwise, get the next input vector and go back to Step 2.
3-Image compression
Reducing the storage requirement is equivalent to increasing the capacity of the storage medium and hence communication bandwidth. Thus the development of efficient compression techniques will continue to be a design challenge for future communication systems and advanced multimedia applications [4] .
A digital image I is described by a function
where Z is the set of natural numbers, and k is the maximum number of bits to be used to represent the gray level of each pixel. In other words, f is a mapping from discrete spatial coordinates (x,y) to gray level values. Thus, (Fig 2) [5]. 
3-1-Lossy compression methods
In order to achieve high compression ratios with complex image, lossy compression methods are required . lossy compression provides tradeoffs between image quality and degree of compression, which allows the compression algorithm to be customized to the application [6] .
3-1-1-JPEG method
JPEG is the first international image compression standard for continuous both grayscale and color images. JPEG defines four modes of operations: 1. Sequential lossless mode: Compress the image in a single scan and the decoded image is an exact replica of the original image. 2. Sequential DCT-based mode: Compress the image in a single scan using DCT-based lossy compression technique. As a result, the decoded image is not an exact replica, but an approximation of the original image. The image component is first divided into non-overlapping 8 x 8 blocks in the raster scan order left-to-right and top-to-bottom as shown in Fig 3(a) . Each block is then encoded separately by the ENCODER shown in the broken box in Fig 3(a) . The first step is to level shift each pixel in the block to convert into a signed integer by subtracting 128 from each pixel. Each level-shifted pixel in the 8 x 8 block is then transformed into frequency domain via forward discrete cosine transform (FDCT). The FDCT of an 8 x 8 block of pixels f(x,y) for (x,y = 0,1,. . . ,7) is defined by:
3-1-2 MFART method
This work uses gray image in compression so that the image must check at the beginning if it is gray or not, if the image is colored it is convert to gray, then the gray image compressed and decompressed using MFART algorithm as shown below in 
4-1-Compression ration:
The ratio of the original image file size and the compressed file size is referred to as the compression ration. The compression ratio is denote by [6] : 
4-3-Entropy:
An important concept here is the idea of measuring the average information in an image which is referred to as the entropy. The entropy for an N N × image can be calculated by equ. 11 :
Where i p =the probability of the ith gray level= 2 N n k k n = the total number of pixels with gray value k L=the total number of gray levels (e.g 256 for 8 bits) [6] 
5-Results
Experiment was performed by two types of images jpeg and tiff using MFART and JPEG method. The original, compressed, and decompressed images for the methods are shown below: The results of measuring criteria which was used to compare between the used methods are shown in the table below The table above found that the compression ratio in MFART is more than that in JPEG, the entropy of compressed image, and rms e in MFART are smaller than JPEG, so that the MFART is better than JPEG method.
